This New Mineral Names has entries for 11 new minerals, including cesiodymite, cryptochalcite, feodosiyite, fluoro-tremolite, itelmenite, ozerovaite, ramazzoite, redcanyonite, selivanovite, vanderheydenite, and wrightite.
American Mineralogist, vol. 104, 2019 are based on the heteropolyhedral {Cu 5 O(SO 4 ) 5 } 2framework composed by two types of alternating Cu 2+ -S-O polyhedral layers: {Cu 2 (SO 4 ) 2 } 0 and {Cu 3 O(SO 4 )} 2+ , which are connected via [SO 4 ] tetrahedra. Cu-centered polyhedra are differently distorted octahedra, tetragonal pyramids and trigonal bipyramids. K and Cs cations occupy sites in the tunnels of the framework. Cryptochalcite and cesiodymite differ from one another only in the ratio and distribution of K and Cs between the A sites and in the coordination of A cations. The holotype specimens for both minerals are deposited in the Fersman Mineralogical Museum of the Russian Academy of Sciences, Moscow, Russia. Yu.U. Feodosiyite (2015-063), ideally Cu 11 Mg 2 Cl 18 (OH) 8 ·H 2 O, was discovered in the Glavnaya Tenoritovaya ("Major Tenorite") fumarole, Second scoria cone, Northern Breakthrough (North Breach), Great Fissure eruption, Tolbachik volcano, Kamchatka, Russia. The new mineral was found in the moderately hot sulfate-chloride zone that occurs as a lenticular body ~1.5 m long and up to 0.2 m thick, on the northern flank of the fumarole. The gas temperature in this zone during collecting was about 100 °C. Feodosiyite is closely associated with belloite, avdoninite, sylvite, carnallite, chlorothionite, and dioskouriite. Other associated minerals are eriochalcite, halite, mitscherlichite, sanguite, chrysothallite, romanorlovite, mellizinkalite, flinteite, kainite, gypsum, sellaite, and incompletely studied K-Pb-Cu chloride; hematite, tenorite, and chalcocyanite are earlier, sublimate minerals. Feodosiyite occurs as well-formed or crude, tabular or prismatic crystals up to 0.015 × 0.04 × 0.05 mm, rarely up to 0.02 × 0.1 × 0.1 mm. Some crystals display thin polysynthetic twinning. Crystals form groups or crusts up to 1 mm. Interrupted incrustations up to 0.5 cm × 1 cm × 0.1 mm overgrow basalt scoria. The new mineral is bright green and transparent. It has a light green streak and vitreous luster. It is brittle, has uneven fracture and one direction of imperfect cleavage, and. Mohs hardness is ~3; D meas = 2.57 g/cm 3 , D calc = 2.563 g/ cm 3 . Feodosiyite slowly dissolves in H 2 O at room temperature. In humid air the new mineral is unstable and alters to a bluish friable aggregate of hydrous Cu and Mg chlorides after several months. The mineral is optically biaxial (-) with α = 1.660(3), β = 1.690(5), γ = 1.718(5) (λ = 589 nm), 2V meas = 90(5)°, 2V calc = 86.5°. Dispersion of an optical axes is very strong, r > ν. Pleochroism is distinct: Z (grass green) > Y (light yellowish-green) > X (pale green with grayish hue 5.905 (16; 200), 5.231 (13; 121), 3.135 (8; 222,412,151), 2.924 (11; 333,251) . The crystal structure of feodosiyite was solved by direct methods and refined to R 1 = 8.67%. The new mineral is monoclinic, P2 1 /c, a = 12.9010(6), b = 16.4193(5), c = 11.9614(5) Å, β = 113.691(6)°, V = 2320.20 Å 3 , and Z = 2. Feodosiyite has a unique crystal structure. It is based on layers of Cu 2+ -centred polyhedra. Cu 2+ cations occupy six crystallographically non-equivalent sites that are placed in: distorted octahedra Cu(1,3,5)(OH) 2 Cl 4 , Cu(2)(OH) 3 Cl 3 , and Cu(6) (OH) 2 (H 2 O)Cl 3 , and distorted tetragonal pyramids Cu(4)(OH) 2 Cl 3 . Almost regular Mg(H 2 O) 6 octahedra are isolated and linked with the layers of Cucentred polyhedra only by H-bonds. These octahedra and separate H 2 O molecules occur in the interlayer space. The new mineral name honors Feodosiy Nikolaevich Chernyshev Fluoro-tremolite, ideally A o B Ca 2 C Mg 5 T Si 8 O 22 W F 2 , monoclinic, is the fluorine-analog of tremolite, the composition at the root of amphibole compositional space in all classification schemes used to date. Despite the frequent use of the term "fluorotremolite" ("fluorotremolite", "fluortremolite") in the mineralogical literature, this was remained a named amphibole (Burke and Leake 2004) and lacked a complete mineralogical description. The structural data for fluorine-rich tremolite to date was provided by Hawthorne and Grundy (1976) for a sample with F -0.66 apfu. The structure of synthetic fluoro-tremolite was first reported by Cameron and Gibbs (1973) , During systematic characterization of amphiboles that still lack a complete mineral description, fluoro-tremolite was identified in a specimen G409 provided by Franklin Mineral Museum from the skarns at the Limecrest-Southdown quarry, Sparta, New Jersey, U.S.A. This specimen is now considered as holotype and has number 7710 at the same museum. Fluoro-tremolite as new mineral species was approved by CNMNC (IMA 2016-018). Coexisting phases in the holotype are calcite, chondrodite and pyrrhotite. Fluoro-tremolite occurs as prismatic light-greenish to colorless crystals forming gray to whitish green aggregates (the data on grain or crystal sizes, presence of inclusions, twinning are not provided). It has a gray streak and vitreous luster; the crystals are transparent and do not fluoresce under ultraviolet illumination. Density was not measured; D calc = 3.044 g/cm 3 . The mineral is biaxial (+), α = 1.5987(5), β = 1.6102(5), γ = 1.6257(5) (589 nm), 2V meas = 85(1)°, and 2V calc = 82° (the data on optical orientation is not provided). The FTIR spectrum of fluoro-tremolite is quite similar to that of synthetic fluoro-tremolite with 1. 163 (34; 261) . The crystal structure was refined to R all = 1.7%. Fluoro-tremolite is monoclinic, C2/m, a = 9.846(2), b = 18.050(3), c = 5.2769(14) Å, β = 104.80(2)°, V = 906.7 Å 3 , Z = 2. The refined and analyzed crystal was assigned code 1082 in the amphibole database of the CNR-IGG in Pavia, Italy. The new structure and crystal-chemical data provided for synthetic fluoro-tremolite and tremolite from the type locality of Val Tremola (codes 751 and 361, respectively, in the same database). In the structure Fis located in O(3) site, which is coordinated by the cations at the M(l) and M(3) sites. Cameron and Gibbs (1973) showed that the (OH)-F substitution significantly reduces the size of octahedra strip and hence the a and b cell parameters. The higher thermal stability of fluoro-tremolite was explained both by the higher bond-strength of the Mg-F bonds compare to Fe-F bonds. In fluoro-tremolite 1082 the significant contraction observed for the M(1)-O (2) Comments: Fluor-tremolite is most likely more common mineral than it thought to be since in a number of an older analysis of tremolite fluorine was not measured. "Fluortremolite" with F 3.84 wt% (1.64 apfu) described by Petersen et. al. (1982) from Adirondack marbles (near Balmat, New York, U.S.A.). But no complete description was submitted to CNMNC IMA. The distribution of fluoro-tremolite in nature deserves an additional study. The presented paper provided a big set of a new structural data and a detail analysis of FTIR data based on the structure details. However, three analytical points of microprobe analysis seems a bit low when new mineral species (mostly differ by F content) is defined. Directly measured water content would also help to confirm fluorine dominance. Itelmenite (IMA 2015-047), ideally Na 2 CuMg 2 (SO 4 ) 4 , orthorhombic, was discovered in 2014 in Saranchinaitovaya fumarole on the Naboko scoria cone (N55°46′06″, E160°18′59″, altitude 1650 m) of the Tolbachik volcano Fissure Eruption (2012-2013), Kamchatka Peninsula, Russia. The temperature of gases at the sampling location was ~600-620 °C. Itelmenite could be deposited directly from the gas or might form as a result of the interaction between gas and basalt scoria. Itelmenite occurs as irregularly shaped grains or microcrystalline masses associating with anhydrite, saranchinaite, hermannjahnite, euchlorine, thénardite, aphthitalite, and hematite. Itelmenite is light grayish-blue with a white streak and a vitreous luster. It is brittle with uneven fracture and no cleavage. Hardness and density were not measured due to the lack of suitable material; D calc = 3.10 g/cm 3 . The estimated Mohs hardness is 2-3. The mineral is unstable in air, is soluble in H 2 O at room temperature and slowly transforms into a hydrate in humid air. In transmitted plane-polarized light itelmenite is colorless, nonpleochroic. It is optically biaxial (+), α = 1.535(2), β = 1.555(2), γ = 1.585(2) (589 nm), 2V calc = 79.8°. The average of 10 spots electron-probe EDS analysis (using defocused 5 μm beam) is [wt% (range)]: Na 2 O 10.77 (9.97-11.23), K 2 O 0.20 (0-0.31), MgO 11.10 (9.10-11.75), (56; 230). Unit-cell parameters refined from the powder data are a = 9.575(5), b = 8.786(4), c = 28.78(1) Å, V = 2416 Å 3 . Single-crystal X-ray data obtained from the crystal 0.15 × 0.15 × 0.15 mm shows itelmenite is orthorhombic, space group Pbca, a = 9.568(2), b = 8.790(2), c = 28.715(8) Å, V = 2415.0 Å 3 , Z = 4. The crystal structure was solved by direct methods and refined to R 1 = 0.034 for 1855 unique observed |F o | ≥ 4σF reflections. There are four S fourfoldcoordinated sites, two symmetrically independent Na sites Na1O 10 and Na2O 8 (Na1 site partly substituted by K), and three M sites. The M1 and M2 sites are in MO 5 distorted tetragonal pyramidal coordination, whereas M3 site is in octahedral coordination (MO 6 ). The M1 site is mostly occupied by Cu, the M2 site by Mg and Cu, and the M3 site mostly by Mg. The structure of itelmenite is based on unique [A 3 2+ (SO 4 ) 4 ] 2-(A = Mg, Cu and Zn) heteropolyhedral framework with voids filled by Na + cations. In this framework sulfate tetrahedra are packed into pseudo-layered arrangements perpendicular to the a axis. Na1O 10 and Na2O 8 polyhedra are also arranged in pseudo-layers, but perpendicular to the c axis. Each MO 5 or MO 6 polyhedron shares all common corners with sulfate tetrahedra. The framework can be split into A and B layers. The A layers are formed by M2O 5 polyhedra and sulfate tetrahedra, whereas B layers consist of M3O 6 octahedra and sulfate tetrahedra. Chains based on M1O 5 polyhedra occur in the channels between the layers. The mineral is named for the Itelmens, an ethnic group who are the original inhabitants of the area around Tolbachik volcano and at Kamchatka Peninsula. Ozerovaite (IMA 2016-019), ideally Na 2 KAl 3 (AsO 4 ) 4 , orthorhombic, is a new mineral discovered in the fumaroles on the eastern side of the micrograben of the second cinder cone of the Great Tolbachik Fissure Eruption, Tolbachik volcano, Kamchatka Peninsula, Russia. The temperature of the volcanic gases in the fumarole at time of sampling (1983) was about 410-420 °C. The vent of fumarole was encrusted with ponomarevite, while piypite prevailed at a depth of 0.5 m. The bottom of the visible part of the fumarole was encrusted with sylvite associating with dolerophanite, euchlorine, lammerite, johillerite, urusovite, bradaczekite, filatovite, hatertite, hematite, ozerovaite, wrightite, and tenorite. Based on association, the formation temperature of the arsenate minerals is estimated as 500-600 °C. Ozerovaite forms tabular crystals of 0.04 × 0.02 × 0.004 mm average size in aggregates of 0.02-0.3 mm. Crystals are colorless to pale yellow, transparent, with white streak, vitreous luster, and good cleavage on {010}.The mineral is brittle. Hardness and density were not determined, due to the small crystal size; D calc = 3.439 g/cm 3 . The mineral is insoluble in water. It is colorless in transmitted plane-polarized light. Ozerovaite is optically biaxial (-), α calc = 1.645, β = 1.667(2), γ = 1.674(2) (589 nm), 2V meas = 58(10)°. The average of four electron probe EDS analyses is [wt% (range)]: Na 2 O 7.71 (7.54-7.96), K 2 O 6.91 (6.59-7.34), As 2 O 5 61.8 (60.68-62.59), P 2 O 5 0.70 (0.66-0.75), CuO 1.18 (1.02-1.42), Al 2 O 3 18.23 (17.88-18.67), Fe 2 O 3 3.48 (3.24-4.05), ZnO 0.37 (0.31-0.42), total 100.04. No other elements were detected. The empirical formula based on 16 O pfu is (Na 1.82 K 1.08 ) Ʃ2.90 (Al 2.62 Fe 0.32 Cu 0.12 Zn 0.02 ) Ʃ3.08 (As 3.95 P 0.07 ) Ʃ4.02 O 16 . The strongest lines of the X-ray powder diffraction pattern are [d Å (I%; hkl]: 10.37 (44; 020), 5.47 (47; 200), 4.84 (47; 220), 3.76 (17; 240), 3.07 (26; 061), 2.922 (83; 260), 2.824 (100; 202), 2.735 (71; 400) . The unit-cell parameters refined from the powder data are a = 10.588 (14), b = 20.94(2), c = 6.384(8) Å, V = 1415 Å 3 . Single-crystal X-ray data shows ozerovaite is orthorhombic: Cmca, a = 10.615(2), b = 20.937(3), c = 6.393(1) Å, V = 1420.9 Å 3 , Z = 4. The crystal structure refined to R 1 = 0.031 based on 946 unique observed reflections. It is constructed of AlO 6 octahedra and strongly distorted AsO 4 tetrahedra, linked by the corners and edges. Adjacent layers, parallel to (010), are held together by KO 6 , NaO 6 , and NaO 4 polyhedra. There are two AsO 4 tetrahedra and two AlO 6 octahedra in one asymmetric unit. Each Al(1)O 6 octahedron is connected by the corners with four Al(2)O 6 octahedra and six AsO 4 tetrahedra, whereas an Al(2)O 6 octahedron shares a common edge with an As(2)O 4 tetrahedron, and shares corners with four other AsO 4 tetrahedra and two Al(1)O 6 octahedra. The crystal structure of ozerovaite is related to that of the A 3 B 3 (XO 4 ) 4 family, (A = Na, K, Sr; B = Al, Cr, Fe; X = As, P) and is similar to synthetic Na 2 KAl 3 (AsO 4 ) 2 . The mineral name honors Nina Aleksandrovna Ozerova (44°28′5″N, 8°51′33″E) , near Genova, Liguria, Italy. The mine was operating at least as early as 1465, mainly for copper, and later for iron sulfate and magnesium sulfate. The ore is hosted in ultramafic rocks (serpentinites) in contact with mafic rocks (basalt dikes and pillow lavas) of the Figogna Unit in the Ligurian Alps. Ramazzoite is a late-stage, secondary mineral that crystallized from low-temperature, aqueous solution. Ramazzoite is found on magnetite-rich matrix; associated minerals include chlorartinite, chrysotile, dypingite, goethite, lepidocrocite, nesquehonite, and an unidentified Mg sulfate-carbonate. Ramazzoite occurs as simple cubes up to about 0.15 mm on edge. Crystals are blue to greenish blue and transparent with a vitreous to oily luster and pale blue streak. Twins by merohedry were observed during structure determination. Crystals are very brittle with a conchoidal fracture. Perfect cleavage was observed on {100}. Mohs hardness is 2½ (scratch test). The mineral is non-fluorescent. D obs = 1.98 g/cm 3 (by floatation in methylene iodidetoluene) and D calc = 1.962 g/cm 3 . It is isotropic with n = 1.491(1) (white light). The mineral is soluble with mild effervescence in dilute HCl at room temperature. The Raman spectra (532 nm laser) show bands (cm -1 ; s -strong, w -weak, sh -shoulder) at: 36 ]. The strongest X-ray powder diffraction lines are [d Å (I%; hkl)]: 13.37 (100; 100), 9.43 (24; 110), 4.224 (8; 310), 4.043 (11; 311) , 3.252 (9; 322), and 2.857 (9; 332). Unit-cell parameters refined from the powder data with whole-pattern fitting are a = 13.393(3) Å, V = 2402 Å 3 . Single-crystal X-ray data on a crystal of 0.15 × 0.15 × 0.15 mm (R 1 = 0.06438 for 802 I > 2σI reflections; R all = 0.0659 for 848 reflections) shows ramazzoite is cubic, P43m, a = 13.3887(10) Å, V = 2400 Å 3 , Z = 1. Ramazzoite is a novel POM (polyoxometalate). The POM in ramazzoite has at its center a PO 4 3group, which is surrounded by twelve Cu-centered octahedra in a Keggin α-isomer configuration. The Kegginlike core of the POM is "capped" by eight Mg-centered octahedra, each sharing the three edges of one face with edges of three separate Cu-centered octahedra. On the periphery of the POM there are 12 CO 3 2groups, only 1 ⁄3 occupied, so there are 4 CO 3 2groups pfu. H 2 O groups are in the interstitial region to fulfill its valence balance. The POM structural unit has the ideal formula [Mg 8 Cu 12 (PO 4 )(CO 3 ) 4 (OH) 24 (2018) Crystals are translucent with a vitreous luster, pale orange streak, and are non-fluorescent under both long-wave and short-wave ultraviolet illumination. Mohs hardness is ~2. Crystals of redcanyonite are brittle with perfect {010} cleavage and uneven fracture. The density was not measured due to the lack of material; D calc = 4.633 g/cm 3 (based on the empirical formula) and 4.688 g/cm 3 (for the ideal formula). Optically is biaxial (+), with α = 1.725(3), β = 1.755(3), and γ = 1.850(5) (white light); 2V meas = 60(2)°, 2V calc = 61.3°; X = b, Y ≈ c*, Z ≈ a. Dispersion of an optical axes is very strong, r < v. The mineral is pleochroic with X = orange, Y = yellow and Z = orange; Y << X < Z. Attenuated total reflectance (ATR) Fourier-transform infrared (FTIR) show the following bands (cm -1 ; vs -very strong, s -strong, w -weak, sh -shoulder): broad between ~3500 4 . The strongest lines in the powder X-ray diffraction pattern are [d Å (I%; hkl)]: 8.55 (21; 001), 7.19 (100; 020), 3.600 (33; 220,131,040), 3.453 (56; 202), 3.112 (72; 221), 2.657 (23; 023), and 2.491 (21; 242). Unit-cell parameters refined from the powder data are a = 8.665(2), b = 14.359(2), c = 8.834(2) Å, β = 104.190(5)°, and V = 1065.5 Å 3 . The crystal structure was solved by charge-flipping method using single crystal X-ray diffraction on a crystal of 0.030 × 0.025 × 0.002 mm (R 1 = 0.075 for 1079 I>2σI reflections; R all = 0.0493 for 1382 reflections). Redcanyonite is monoclinic, C2/m, a = 8.6572(17), b = 14.155(3), c = 8.8430(19) Å, β = 104.117(18)°, and V = 1050.9 Å 3 , Z = 2. The crystal of redcanyonite chosen for diffraction was twinned, with twin law (1,0,½/0,1,0/0,0,1). In the redcanyonite structure the uranyl pentagonal bipydramids and sulfate tetrahedra are linked to form the well-known zippeite type, which consists of zigzag chains of uranyl pentagonal bipyramids two-polyhedra wide that extend along [100], where individual chains link to form a sheet by sharing equatorial vertices with sulfate tetrahedra. Each sulfate tetrahedron links four unique bipyramids (two bipyramids of two separate chains) and propagates the zippeite-type sheet along [001]. Individual sheets stack parallel to (010), which corresponds to the excellent cleavage. Sheets are linked through a network of H bonds that emanate from interstitial water and ammonium groups. Redcanyonite is named after Red Canyon in southeast Utah and alludes to the red and orange hues of iron-stained sandstones within the canyon, which are also adopted in the striking color of the new mineral. Red Canyon is the type locality for 22 recently described uranium minerals with several more currently under study. Six co-type specimens are deposited in the collections of the Natural History Museum of Los Angeles County (California, U.S.A.), under the catalogue numbers 66293, 66294, 66295, 66296, 66297, and 66298. F.C. selivanovaite*
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